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DETAILED ACTION 

Specification 

1 . The abstract of the disclosure is objected to because of the form and legal 
phraseology often used in patent claims, such as "said" (lines 3, 4, 6, 7, 8, 9, 10) should 
be avoided. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-8, 19-26, 59, 60, 61-65, 73-76 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Freeman et al. (USP 6,816,797). 

Regarding claims 1,19, 59, 60, Freeman et al. teach an apparatus for generating 
an output dependant upon the impedance or at least one component of the impedance 
of a device (e.g. Col.2, lines 34-54), the apparatus comprising: a load component (100) 
having a known impedance or at least one component thereof for connection in series 
with said device (e.g. cells, Fig.1, Col. 5, lines 16-23); a signal generating arrangement 
(power supply voltage) for generating an electrical signal for application to the series 
connected load component and device (e.g. Col. 6, lines 51-60); a measurement 
channel (21) for measuring voltages (e.g. Col. 5, lines 36-55); a switch (22) arrangement 
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connected to said measurement channel for switching the measurement channel to 
sequentially measure a first voltage on a first side of said load component, and one of a 
second voltage on a second side of said load component or a voltage difference across 
said load component (e.g. Col. 5, lines 36-55, Col.6, lines 36-60); and a processing 
arrangement connected to said measurement channel for processing the sequentially 
measured voltages to generate an output dependant upon said impedance or said at 
least one component of impedance of said device (e.g. Col.5, line57-Col.6, line 9, Col.6, 
lines 36-60). 

Regarding claims 2-8, 20-26, Freeman et al. teach wherein said signal 
generating arrangement is adapted to generate said signal comprising sequential signal 
blocks (21 , 120) for application to said series connected load component and device, 
wherein said switch arrangement is adapted to switch (22) said measurement channel 
to measure each of said voltages during the same part of the signal block of sequential 
signal blocks of said signal (e.g. Col.5, lines 36-55), wherein said signal generating 
arrangement includes a digital store storing a signal pattern for at least a part of a said 
signal block (e.g. Col.5, line 57-Col.6, line 9), generator means (power supply voltage) 
for generating a digital signal by repeatedly using the stored signal pattern (e.g. Col.5, 
line57-Col.6, line 9, Col.6, lines 51-60), and a digital-to-analogue converter (50) for 
converting the digital signal to the signal, wherein said signal generating arrangement 
and said processing arrangement are adapted to operate synchronously, wherein said 
switching (22) arrangement is adapted to switch each of said measurement channels to 
sequentially measure said voltages to allow simultaneous measurements in the 



Application/Control Number: 10/787,251 Page 4 

Art Unit: 2863 

measurement channels, and said processing arrangement is adapted to process the 
sequentially measured voltages for each channel, wherein said processing arrangement 
comprises a digital processing arrangement, and said measurement channels include a 
common multiplexer (22) arrangement and a common analogue-to-digital converter 
(70), wherein said processing arrangement is adapted to generate the output as a 
measure of impedance or at least one component of the impedance of said device (e.g. 
Fig.1, Col. 5, line 24-Col.6, line 8), wherein said processing means is adapted to 
generate said output as an indication of whether or not a factor related to the 
impedance or at least one component thereof is above or below a threshold (e.g. 
[0058]). 

Regarding claims 61-63, Freeman et al. teach a method of calibrating apparatus 
for generating an output in dependence upon the impedance or at least one component 
of the impedance of a device, the apparatus including a load component having an 
unknown impedance or at least one component (e.g. Col. 2, lines 32-54) thereof the 
method comprising: connecting a test load component having a known impedance or at 
least one component thereof to said apparatus in place of said device and in series with 
said load component(e.g. Col. 5, lines 16-35); applying a voltage signal across said 
series connected test load component and load component (e.g. Col. 5, lines 24-35); 
obtaining measurements indicative of the voltage across said test load component and 
current in said test load component (e.g. Col. 5, lines 36-56); processing the 
measurements to determine a value dependent upon the impedance or at least one 
component of the impedance of the load component (e.g. Co!.5, lines 57-Coi.6, line 8, 
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Col. 6, lines 36-50); and storing the determined value for later use in the generation of 
an output (e.g. Col.5, lines 24-35, Col.5, lines 57-Col.6, line 8). 

Regarding claims 64-65, Freeman et aL teach an apparatus for generating an 
output in dependence upon the impedance or at least one component of the impedance 
of a device (e.g. Col. 2, lines 32-54), the apparatus comprising: a load component (100) 
having a known impedance or at least one component thereof for connection in series 
with said device (e.g. cells, Fig.1 , [0034]); a generator (power supply voltage) 
arrangement for applying a voltage signal to said series connected load component and 
device (e.g. Col.5, lines 24-56, Col.6, lines 51-60); a measurement (21) arrangement 
adapted to measure the voltage across said device and a voltage drop across said load 
component to obtain a measurement of the current said device (e.g. Col.5, lines 36-56); 
a test load component (test fuel cell stack) having a known impedance or at least one 
component of the impedance for connection in place of said device and in series with 
said load component for calibration of said load component (e.g. Col.5, lines 16-35); 
calibration processing means for processing the measurements when said test load 
component is connected in place of said device to determine and store a value 
dependent upon the impedance or at least one component of the impedance of the load 
component (e.g. Col. 9, line 7-Col.6, lines 42); and signal processing means (CPU 20) 
for processing said measurements when said device is connected to generate an output 
in dependence upon the impedance or at least one component of the impedance of said 
device using the stored value (e.g. Col.5, lines 57-Col.6, line 8, Col.6, lines 36-50). 
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Regarding claims 73-76, Freeman et al. teach an apparatus for generating an 
output dependent upon the impedance or at least one component of the impedance of a 
device (e.g. Col. 2, lines 32-54), the apparatus comprising: a load component (100) 
having a known impedance for connection in series with the device to allow for the 
measurement of a voltage drop across the load component (e.g. cells, Fig.1 , [0034]); a 
generator (power supply voltage) arrangement for applying a voltage to the series 
connected load component and device (e.g. Col. 5, lines 24-56, CoL6, lines 51-60); a 
measurement (21) arrangement adapted to measure a first voltage one side of said load 
component, and a second voltage on the other side of said load component or a 
difference voltage comprising the voltage difference across said load device (e.g. 
[0036]); and a signal processing (CPU 20) arrangement for processing the 
measurements to generate an output dependent upon the impedance of said device 
(e.g. Col. 5, lines 57-Col.6, line 8, Col.6, lines 36-50); wherein said signal processing 
arrangement is adapted to monitor said measurements to detect fault conditions in said 
device and to output a warning output if a fault condition is detected (e.g. Col.8, lines 
10-Col.10, lines 8), wherein said signal processing arrangement is adapted to detect a 
fault condition when at least one said measurement is outside a predetermined 
threshold or range (e.g. Col.9, lines 37-49). 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 66-69 and 77-79 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Slates et al. (US 2003/0222639). 

Regarding claims 66-69, 77-79 Slates et al. teach a method of identifying a 
device having an impedance characteristic as a function of frequency (e.g. [0051], 
[0207]), the method comprising: applying at least. two frequency signals to said device 
(e.g. [0093]); obtaining parameters indicative of the voltage across said device and the 
current flowing through said device at said frequencies (e.g. [0092]-[0093]); and 
comparing said parameters for said device with parameters for at least one other device 
to identify said device (e.g. [0229], [0233], [0240]). 

Allowable Subject Matter 

6. Claims 38-58 and 70-72 are allowed. 

Claims 9-18, 27-37 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Regarding claim 9, none of the prior art of record teaches or suggests the 
combination of an apparatus for generating an output dependant upon the impedance 
or at least one component of the impedance of a device, the apparatus comprising: a 
load component having a known impedance or at least one component thereof for 
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connection in series with said device; a signal generating arrangement for generating an 
electrical signal for application to the series connected load component and device; a 
measurement channel for measuring voltages; a switch arrangement connected to said 
measurement channel for switching the measurement channel to sequentially measure 
a first voltage on a first side of said load component, and one of a second voltage on a 
second side of said load component or a voltage difference across said load 
component; and a processing arrangement connected to said measurement channel for 
processing the sequentially measured voltages to generate an output dependant upon 
said impedance or said at least one component of impedance of said device, wherein 
said processing means is adapted to generate said output as an indication of whether or 
not a factor related to the impedance or at least one component thereof is above or 
below a threshold, and wherein said processing arrangement is adapted to: determine a 
first parameter indicative of the complex amplitude of the first voltage on a first side of 
said load component connected to said device, and a second parameter indicative of 
the complex amplitude of the difference between the first and second voltages or said 
voltage difference; multiply each of the first and second determined parameters by the 
complex conjugate of the second determined parameter to generate third and fourth 
parameters respectively; and compare said third and fourth parameters to generate said 
output, or compare one or more components or derivatives of the third parameter and 
one or more components or derivatives of said fourth parameter to generate said 
output. It is these limitations as they are claimed in the combination with other 
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limitations of claim, which have not been found, taught or suggested in the prior art of 
record, that make these claims allowable over the prior art. 

Regarding claim 15, none of the prior art of record teaches or suggests the 
combination of an apparatus for generating an output dependant upon the impedance 
or at least one component of the impedance of a device, the apparatus comprising: a 
load component having a known impedance or at least one component thereof for 
connection in series with said device; a signal generating arrangement for generating an 
electrical signal for application to the series connected load component and device; a 
measurement channel for measuring voltages; a switch arrangement connected to said 
measurement channel for switching the measurement channel to sequentially measure 
a first voltage on a first side of said load component, and one of a second voltage on a 
second side of said load component or a voltage difference across said load 
component; and a processing arrangement connected to said measurement channel for 
processing the sequentially measured voltages to generate an output dependant upon 
said impedance or said at least one component of impedance of said device, wherein 
said processing means is adapted to generate said output as an indication of whether or 
not a factor related to the impedance or at least one component thereof is above or 
below a threshold, and wherein said signal generating arrangement is adapted to 
generate said electrical signal comprising a plurality of frequency components and said 
processing arrangement is adapted to determine a first parameter indicative of the 
complex amplitude of the first voltage on said first side of said load component for each 
said frequency, and a second parameter indicative of the complex amplitude of the 
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difference between the first and second voltages or said voltage difference for each said 
frequency, to multiply each of the first and second determined parameters by the 
complex conjugate of the second determined parameter to generate third and fourth 
parameters respectively, and to compare said third and fourth parameters to generate 
said output, or compare one or more components or derivatives of the third and fourth 
parameters to generate said output. It is these limitations as they are claimed in the 
combination with other limitations of claim, which have not been found, taught or 
suggested in the prior art of record, that make these claims allowable over the prior art. 

Regarding claim 27, none of the prior art of record teaches or suggests the 
combination of a method of generating an output dependent upon the impedance or at 
least one component of the impedance of a device, the method comprising: connecting 
a load component having a known impedance or at least one component thereof in 
series with said device; applying an electrical signal to said electrical arrangement to 
generate said parameters; using a measurement channel to sequentially measure a first 
voltage on a first side of said load component, and one of a second voltage on a second 
side of said load component or a voltage difference across said load component; and 
processing the sequentially measured voltages to generate an output dependent upon 
said impedance or at least one component of the impedance of said device, wherein 
said processing includes determining a first parameter indicative of the complex 
amplitude of the first voltage on a first side of said load device connected to said device, 
and a second parameter indicative of the complex amplitude of a difference between 
the first and second voltages or said voltage difference; multiplying each of the first and 
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second determined parameters by the complex conjugate of the second determined 
parameter to generate third and fourth parameters respectively; and comparing said 
third and fourth parameters to generate said result. It is these limitations as they are 
claimed in the combination with other limitations of claim, which have not been found, 
taught or suggested in the prior art of record, that make these claims allowable over the 
prior art. 

Regarding claim 33, none of the prior art of record teaches or suggests the 
combination of a method of generating an output dependent upon the impedance or at 
least one component of the impedance of a device, the method comprising: connecting 
a load component having a known impedance or at least one component thereof in 
series with said device; applying an electrical signal to said electrical arrangement to 
generate said parameters; using a measurement channel to sequentially measure a first 
voltage on a first side of said load component, and one of a second voltage on a second 
side of said load component or a voltage difference across said load component; and 
processing the sequentially measured voltages to generate an output dependent upon 
said impedance or at least one component of the impedance of said device, wherein the 
processing generates said output a an indication of whether or not a factor related to the 
impedance or at least one component of the impedance is above or below a threshold, 
and wherein said electrical signal comprises a plurality of frequency components and 
said processing includes determining a first parameter indicative of the complex 
amplitude of the first voltage on said first side of said load component for each said 
frequency, and a second parameter indicative of the complex amplitude of the 
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difference between the first and second voltages or said voltage difference for each said 
frequency, multiplying each of the first and second determined parameters by the 
complex conjugate of the second determined parameter to generate third and fourth 
parameters respectively, and comparing said third and fourth parameters to generate 
said output, or comparing one or more components or derivatives of the third and fourth 
parameters to generate said output. It is these limitations as they are claimed in the 
combination with other limitations of claim, which have not been found, taught or 
suggested in the prior art of record, that make these claims allowable over the prior art. 

Regarding claim 38, none of the prior art of record teaches or suggests the 
combination of apparatus for generating an output dependent upon the impedance or at 
least one component of the impedance of a device, the apparatus comprising: a load 
component having a known impedance or at least one component thereof for 
connection in series with the device to allow for the measurement of a voltage drop 
across the load component; a generator arrangement for applying a signal having a 
voltage to the series connected load component and device; a measurement 
arrangement adapted to measure a first voltage one side of said load component, and 
one of a second voltage on the other side of said load component or a difference 
voltage comprising the voltage difference across said load device; and a signal 
processing arrangement for processing the measurements to generate an output 
dependent upon the impedance or at least one component of the impedance of the 
device, wherein said processing arrangement is adapted to: determine a first parameter 
indicative of the complex amplitude of the first voltage on a first side of said load 



Application/Control Number: 10/787,251 Page 13 

Art Unit: 2863 

component connected to said device, and a second parameter indicative of the complex 
amplitude of said difference voltage or a calculated difference voltage comprising the 
difference between the first and second voltages; multiply each of the first and second 
determined parameters by the complex conjugate of the second determined parameter 
to generate third and fourth parameters respectively; and compare said third and fourth 
parameters to generate an output or compare one or more components or derivatives 
ofthe third parameter and said fourth parameter to generate said output. It is these 
limitations as they are claimed in the combination with other limitations of claim, which 
have not been found, taught or suggested in the prior art of record, that make these 
claims allowable over the prior art. 

Regarding claim 48, none of the prior art of record teaches or suggests the 
combination of a method of generating an output dependent upon the impedance or at 
least one component of the impedance of a device, the method comprising: connecting 
a load component having a known impedance or at least one component of the 
impedance in series with the device to allow for the measurement of a voltage drop 
across the load component; applying a signal having a voltage to the series connected 
load component and device; measuring a first voltage one side of said load component, 
and a second voltage on the other side of said load caraponent or a difference voltage 
comprising the voltage difference across said load device; and processing the 
measurements to generating an output dependent upon the impedance or at least one 
component thereon wherein said processing comprises: determining a first parameter 
indicative of the complex amplitude of the first voltage on a first side of said load 
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component connected to said device, and a second parameter indicative of the complex 
amplitude of said difference voltage or a calculated difference voltage comprising the 
difference between the first and second voltages; multiplying each of the first and 
second determined parameters by the complex conjugate of the second determined 
parameter to generate third arid fourth parameters respectively; and comparing said 
third and fourth parameters to generate said output or comparing one or more 
components or derivatives of the third parameter and said fourth parameter. It is these 
limitations as they are claimed in the combination with other limitations of claim, which 
have not been found, taught or suggested in the prior art of record, that make these 
claims allowable over the prior art. 

Regarding claim 70, none of the prior art of record teaches or suggests the 
combination of a proximity sensor for sensing the proximity of a target comprising: an 
electrical component for sensing the proximity of the target, said electrical component 
having electrical properties that vary with the proximity of the target; a impedance 
component having a known impedance and a first end connected to a first end of said 
electrical component; a switch connected to switch between said first end of said 
impedance component and a second end of said impedance component; a signal 
generator connected to said second end of said impedance component for generating 
an electrical signal for application to the impedance component and electrical 
component; an analogue-to-digital converter for receiving a digital signal and for 
generating a proximity signal, wherein said processor is adapted to control said switch 
to switch to connect to said first and second ends of said impedance component 
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sequentially; and a processor connected to the analogue-to-digital converter for 
receiving a digital voltage signal and for generating a proximity signal, wherein said 
processor is adapted to control said switch to switch to connect to said first and second 
ends of said impedance component sequentially. It is these limitations as they are 
claimed in the combination with other limitations of claim, which have not been found, 
taught or suggested in the prior art of record, that make these claims allowable over the 
prior art. 

Contact Information 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John H Le whose telephone number is 571-272-2275. 
The examiner can normally be reached on 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E Barlow can be reached on 571-272-2269. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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